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IName of DccMeht } Specification 

[ T it -1 e o f the: I nv en t i on 1 Cpnt ac tless cssuri A. ca t i on 
syat ei info rmat ion oa. r rie r 
[Scope of Claims] 
[Claim 1] 

: A. contaeil.e-.ss eoia^nicat ion system information 

carr ie comp r 1 s in g : 

a core piece in which an int egrated c£ r cat t chip 

•with an: antenna coil integrally formed, on one surface 

is fitted inside a. recess of a core piece body;: 

a n en-cue tal spacer in which, the core piece is 
fitted to a fitting part located In a. center of the 
spacer to retain, the core piece; and 

a metal, weight which, is placed and coupled so as 
to surround an enter periphery of the spacer;, 

wherein the antenna ceil and the iretal weight are 
separated from each other via the spacer , 
[Claim 2j 

The contacti.es s communication systeis inf ormat ion 
carrier according to Claim I, wherein the fitting part 
of the: spacer comp rises a bottomed, recess or a through 
hole,, and the core piece: body is forclhiy f itted into 
the fitting part. 
[Claim 3] 

The contact less . com^smn ica fe i o a system: information 



carrier according to Claim 2 < wherein an outer 
per ipheral sur f ace of the core piece body has. an anniiiar 
convex portion or an annular groove , an inner 
peripheral surface of the fitting part of the spacer 
haa an annular groove or an annular •convex portion^ and 
the arrnnlar convex portion and the annular groove are 
fitted to each other * 
[Claim 4] 

The contact leas oommuni cation system information, 
carrier' according to Claim 1, where in the fitting part 
of the spacer comprises a bottomed recess, and an inner 
peripneral cur face of the: fitting part or an outer 
peripheral, surface, of the core piece body has an air 
vent groove > 
I Claim Sj 

The: contaetl^s communication sy.a tem. information, 
carrier according to Claim .1 , wherein the weight has 
a through hole, in a center part thereof, and a spacer 
made of a synthetic resin is: foxcibiy fitted into the 
through hole . 
[Ciaixa 6 J 

The contact! ess coirrnuni ca 1 1 on. system information 
carrier according to Claim 5, wherein an inner 
peripheral surface of the through hole has a. looting 
rib, which cuts into an outer peripheral surface of the 



spacer when the spacer is forcibly fitted into the 
through hole , 
[Claim 7] 

The con tact less co^municat i on system, information 
carrier according to Claim l r wherein the weight has 
a through hole in a center part thereof, and a spacer 
made of a synthetic resin, is i ns ert-iao 1 d ed into the 
through hole, 
[Claim 8 j 

t h e cob t act! e s s co mm u n 1 o a t,i on e y s t em 1 n f or m a t 1 o n 
carrier according to Claim 7> wherein ah inner 
peripheral surface of the through hole has a l-ochklng 
rib, which cuts into an outer peripheral surface or the 
spacer when the spacer is forcibly fitted into the 
through hole . 
[Claim 9} 

A contact 1 ess Goi^uni : c a t ion s y 6 rem in f o r ma 1 1 on. 
c a r r i e f ; o <mp r 1: s i n g : 

an Integrated circuit chip in which an antenna 
coil for contact less •communication is formed, on one 
surface ; 

a non-metal resin member which packages, the 
integrated circuit chip; and 

a weight which is at least partly or wholly made 
of. a . metal., and is placed and. coupled so as to surround 



t h e ■ res i.n memb e r ... 
[Claim 101 

The con-tact.! ess commtmicatton system information 
carrier according to Claim 9? where in tie weight is made 
of a composition of a metal and a synttetic resiii. 
[Claim 11 j 

The contact less communication system information 
.carrier accotding to Claim. 9, wherein the conhactiess 
commianlcat ion sys tern i:nr orwt.i on can ier is 
coin- shaped, and the inf sgra tecl c ir cni t chip Is m,oq.n.ted 
in :a central part of the contactleas communication 
s y a t e rn i n f o r m a t i o n q a r r i e r ., 

f Det.ai l ed De acr i p t i on o f th a. Invent X on J 
[0001 1 

[Field of the Invention] 

The present ixi Mention relates to a con fact less 
common x a a 1 1 o n syst era. in formation carrier wh 1 oh 
includes a s emi condnctor device in which a contact! ess 
antenna is integrally formed with: an integrated c i r en 1 1 
( 1 0 } chip * 

r a go 2i 

[Prior Art] 

C on v .e n t ion ally f 1 t h as be en p r op a s e : d; t a a 1 1. a oh 
an IG chip with an antenna ceil integrally formed 
therewith to parts and products for use in inventory 
control b.f the- parts, and prodacts. and so era Also 



proposed is a personal ident i f -icatloh card in which an 
IC chip with an antenna coil integrally formed 
thar awd.'t.h is embedded in the card body for lise in access 
cdn.tr.olr commuter ticket, and so on, 

[0003] 

[Problem is) to: be Solved by the invention] 

However/ the XC. chip with which an. antenna coil 
la integrally formed is solid, and the chip surface 
where the coil is formed is subject to damage by contact 
with: another IC chip. Thus., these 1G chips cannot be 
supplied in bags or by parts feeder, and they require 
expensive materia i handling * 
[0 004] 

Further^ the IC chip with which an antenna coil 
is integrally formed ±S as thin as about 0 . 2 mm. to Q u6 
mm, being highly brittle. Thus,, the; chip surface with 
the coil (or the backside surface) is subject to crack 
o r c h i p on t d u c to stress, w h i oh ma: h e s. fab r.i c at io n 
dif f ioul t > 

[0005] 

Furthermore, though insert molding of a chip 
using a synthetic resin is possible> it has 
disadvantages tha t moldabi i i.ty is low, ma it 1 -cavity 
moid is difficult, and costs are high due to a great 
difference in the physical characteristics between the 
XC chip with an antenna coil and a moid resin, 



[00.06] 

The insert Molding also has a problem that the 
thermal expansion due to an: embedded resin and the 
straps strain; ganerated during use directly af fect the 
IC chip, which, car lead to the circuit breakdown ox the 
I G c h ip in t h e worst esse. 

[00071 

A coin-shaped IC. fca..g, such as described in 
Japane se Unexamined Pat en t AppI i cat ion Pubi i at 1 on 
Ho . .2 0 0 2 - 0 0 7 ft.8 9 , £'Q r- ex amp l e h a s b e e n pro p o & e d 
converti.onally. The coin l.G tag is forced in the 
following way, as shown in Fig, 26. First, a 
polpretbane adhesive 52 is applied to both sides of 
a pel ye thvlene terephthaiate film 51, and an antenna 
.coil 53 is formed by etching and an IC chip 54 is mounted 
on the adhesive 52 of one s ide, thereby raa king an 2 C 
film 5 5 with the IC mounted. 

[0 00 81 

Meanwhile, metal powder such as stairless steel 
is mired with poly amide resin and; molded into the. same 
area as the IC f ilm 5 5, thereby making mold pla tes. 5 6a 
and 5 6b , Than, the IC film 55 is placed between the 
mold, plates 5 6a and 5:6b, and heat and; pressure are 
applied: thereto 1 to melt the polyur ethane adhesive 52 
on both sides of the film 51, thereby integrating the 



three together.. The coin JC tag is thereby produced. 
The numerical symbol 57 in Fig. IS la.) designates a 
recess far preventing the IC chip 54 from being broken 
when the pressure is applied to the IS film 5.5 and the 
mold plates 5S& and 5-6fo to integrate "t-faem together, 
[ 0:O.Q 91 

Use or the two mold plates 5€a and 5 6b mixed with 
the metal powder allows the coin, IC tag to be heavier. 
This can avoid errors in equipment using the coin IC 
tag due to underweight. 
[00101 

However, in this coin IC tag, it is impossible 
to handle the IC f ilm 5 5 placed in between in the process 
of placing the JC fiiia 5 5 and the two mold plates 5 6a 
and 5 6b on one another in a metal moid, and applying heat 
and pressure thereto to melt the adhesive 52 to 
i n he gr-.a te; t he thro e t o g e t h e r ,, T h I s e a u s e a 

misalignment of the IC f ilm 55 and the moid plates 5 6a 
and 56fo to lead to defective appearance, thus 
decreasing y i e 1 ds , 
[ 0 01 1] 

Further.,, since the antenna coil 53 and the IC chip 
54 are mounted on the adhesive 5:2 > which is heated and 
melted to attach the XG film 55 to the xuoid plates Sea, 
if the adhesive 52 is too thick, the pitch ox the antenna 
coil 53 can: be out of order or the connection part of 
the IC chip 54 can. be deformed. ltd on the ether hand, 



the adhesive 52 is too thin, the: adhesive strength of 
the IC film 55 and the mo I d plates 56a and. Sfib is sc 
low. that the; mold plates 56a and 5 6 b qan be detached 
f rom the IC film 5;S in: a drop test of the coin IC tag,, 
[ 0 0121 

An object of the present invention is to solve 
the above problems of the conventional techniques and 
prov ide a cent a oi l e e s e ommnni c a t ! on. s y s tern 
in. f orma t ion cart I e r wi th snper io r h and I e afo Hit y and 
hi gh yield * 
[0 01 3 1 

[Means for Solving the FroBieiu (sS ] 

A first embodiment, of the present invention to 

achieve the g,bove : object includes a core piece in which 

an IC chip with an antenna coil integrally formed, on 

one surface is fitted, inside a recess of a core piece 

body; a non-metal spacer in which the core piece is 

fitted to a fitting part located in a center of the 

spacer to retain the core piece; and a metal weight 

placed and coupled so as to surround an outer periphery 

of the spacer, wherein the antenna coil and tie. metal 

weight are separated from each other via the spacer. 

[0 01. 4 j 

ii second embodiment of the present invention is 
that, in the first embodiment, the fitting part of the 
spacer comprises a bottomed recess or a through hole? 



and the core piece body is forcibly fitted, into the 
fitting part ... 

[0015] 

A third, embodiment of the present tnve^tio : n is 
that, in the second embodiment , an outer peripheral, 
surface of the core piece body has an annnlar co : nteK 
px.tidn. or an annuiar groove f an iiiiier per ipher al 
surface of the fitting part of the spacer has an annular 
groove or an. annular convex portion, and the annular 
convex portion and the annular groove are f it ted to each 
other r 

[0 016] 

A fourth embodiment of the present invention is 
that s in the 'fir st. embodiment , the fitting part of the 
spacer comprises a bottomed recess / and an. inner 
peripheral surface of the fitting part or an outer 
peripheral surface of the core piece body has an air 
vent groove * 

[0017] 

iv fifth embodiment of the present invention is 
that, in. the first ■embodiment , the weight has a through 
hole in a center part thereof, and a spacer made of a 
synthetic, resin is. forcribly fitted into the through 
holer 
[0018] 



A sixth, eirtbo dime xit of the present Invahtioh is 
that, in the fifth embodiment , an; timer peripheral, 
surface of the through hole has a locking rih /; which 
cuts iritO; an outer peripheral surface of the spacer by 
forcibly fitting the spacer into the through: ho 1. e ^ 
[0 019] 

A seventh embodiment of the present invention Is 
that, in the. first erribodimenty the weight has a. through 
hole in a center part thereof , and a spacer made of a 
synthetic resin is insert -molded ..the through hole ♦ 

[0 02 0 ] 

An eighth embodiment of the present Indention, is 
t.ha.t> in the seventh embodiments an inner peripheral 
surface of the. through hole has a inching rib, which 
cute into an outer peripheral surface o'.f the spacer by 
forcibly fitting the spacer Into the through hole. 
[0021] 

A ninth embodiment of the: present in Tent, ion 
includes an IC chip having an antenna coil for 
connect! ess: comma n ica t i on integral I y termed oh one 
surface, a non-metal resin member packaging the IC 
chip,, and a weight at least partly or wholly made of 
moral, placed and coupled so as to surround the resin 
member , 
[0022] 



A tentfi embodiment of the present invention is 
that, in the ninth embo d.i merit, the weight is made of 
a composition of a metal and a synthetic resin. 
[00231 

•An. eleventh embodiment of the present invention 
is that, in the ninth embodiment^ the contact less 
cornmunl cat ion s j stem in f o rm a t i on ca rr ie r i a 
coin-shaped; and the IC. chip is momted in a central 
part o f t h e c o tit a c t X e s s c o mm u n i c a. 1 1 o n syste m. 
information carrier. 
[0024] 

[M.ode for Carrying Out the Invention] 

Embodiments of the present invention are 
explained hereinafter with reference to the drawings^ 
Figs.'. 1 through 10: are views to explain a contact! ess 
communication system inrorniati.cn carrier according: to 
a f irst embodiment , Fig, 1 is an enlarged perspective 
?iew of an IC chip., Fig. 2 is a plan view of a core piece 
body. Fig. 3 la., a partly sectional front view of the 
core piece body;, Fig. 4 is a plan view of a core, place, 
and Fig, ,5 is a partly sectional front view; of the c.o.zp 
place , 
[0025] 

Fig. 6 is a plan view showing the state before 
the core piece: is attached to a token, which is used 



for electronic money transaction and s o on T Fig. 7 is 
a plan view after the attachment;^ Fig., 3 is a 
f raigmentairy enlarged sectional view of the toKan before 
attachment. Fig; 9 is a fragmentary enlarged plan view 
o:f the : token before attachments and Fig. 1.0 is an 
enlarged seetional view along line A- A of- Fig. 7* 
[0 02 6] 

As shown in Fig.. 1,- the antenna coil 3 in a spiral 
shape Is integrally formed with a circuit, formation 
surface of a sguar e-s'haped IC chip 1 with an initiating 
layer 2 ? formed of a polyimicie resin and so on. s , 
interposed therebetween. An antenna coil 3 may he 
f oriiied by a method such as electroplating or 
pho t or es i s t * Bo th ends o f the ant enna co i 1 3 a r a 
connected to input/output terminals 4, 4, via 
through-holes formed in. the insulating layer 2, The 
antenna coil 3 is formed above the ic chip 1 in such 
a way that the center 01 of the TC chip: t corresponds 
to the roll center 02 of the antenna! coll 3 In a 
rectangular spiral ehape^ as shown in Fig.. 1 *. 
[002? I 

The core piece body 5 is substantially 
cup- shaped, formed of a thermoplastic resin such as a 
polycarbonate resin or an epoxy resin., As shown in 
Figs... 2 and h the core piece body 5 has a circular 



bottomed recess 6 in the center,. A. caulking allowance 
7 is integrally formed on the periphery of the opening 
of the recess 6* The caulking allowance 7 r&ay ha.ye one 
or a plurality of V- or U-shaped notches in the 
ox x cumfe re:n ti a 1 direc hi on acc.o r di n g to need „ The 
outer peripheral surface of the core piece body B has 
one or a plurality of annular ribs 8 having a 
s amid real ar f t ri angu lax or t rape zo Ida 1 cross 
sect to n a 1 a h a p e * 
[0.0:2.81. 

The diameter D (see Fig, 2) of the- recess 6 is 
designed to .he substantially the .same as the length L 
of the diagonal of the IG chip I shown in Fighh Thus, 
when the IG chip 1 is placed inside the recess 6., the 
roll center 02 of the antenna coil 3. and the center 0 3 
of the core piece body 5 correspond to each other. 
Thus,, the antenna coil 3 ( XC chip 1} is automat ical iy 
positioned to the center of the core piece body 5. 

The IC chip 1 is placed inside the; recess 6 with 
t .'fa e aide of t he a. n t e n. n a c o i 1 3 f a oi n g d o w n a s sh o w n in 
Fig. An ultrasonic wo Idihorn (not shown) is pressed 

against the core piece foody S from above to. heat to 
soften the caulking allowance 7 to caulk it inside^ 
thereby forming a caul ting part 9 that engages over four 



corners la to Id of the l€ .chip 1: so that the IC chip 
i la fixed in the recess €> as shown in. Figs. 4 and S + 
[0030 ; 

.Forming the matches as. described above allows 
preventing wrinkling from being created when heating 
to soften the caulking .aliowancs 7 to caulk it inside 
The caulking part 9 which stretches long inward is 
thereby" formed^ which permits reliable fixation of the 
IC chip %. f even if it is small,- inside the core piece 
b o d y 5 , F ur thar , pi a c i n g the X C chip 1. i ns.tde t h e 
recess € with the .side of the .antenna coi I .3 facing down 
allows the antenna coil 3 to fee closely in .contact with 
the b.ottora surface 12 of the' recess .6 and protected 
therebvc This prevents the antenna coil 3 f rom, being 
damaged when supplied- in bags or by parts feeder r gi ving 
protection, effect. If the core piece body 5 is formed 
of. transparent or semi transparent plastic, it is 
possible to easily check whether the IC chip 1 is 
mounted or not, increasing convenience. 
[0 031 V 

As described above, the.: Gore piece. 11 is 
constituted by fitting the IC chip I inside the core 
piece body 5, Placing the IC chip 1 inside the recess 
8 of the core .piece bO:dy 5 allows protecting the an henna 
coil 3 and making an easily handled size. Thus, they 



can be mass-produced as. the core piece 11 and. moimtsd 
to a member to ^hich the IC chip 1 is supposed to ba 
mounted. Particularly, it is possible to protect, 
with., the core piece 11, the IC cii.ip corners la to Id, 
which are easy to be chipped due to stress while 
handling the: IC chip 1 or after fitted to an object 
product , 
CD 0.3 2:] 

A token 13 used tor electronic money transaction 
and so on is disk-shaped ( coin- shaped), with the 
diameter of 30 ram and thickriasS of 2,5 lain, for example, 
The token 1.3 is composed of two members, a nonmsial 
spacer 14 placed inside and a metal weight 15 
surrounding the outer periphery of the spacer 1-1. 
[0033 ] 

The spacer 14 is? for example, formed of a 
synthetic resin such as 

a or yl.cn i t r i 1 e ~ h u t a d iene-s t y r en a re si n £; AB3 resi n } :r 
po lybuhylene terephthaiat e r es in (FBI r es in} >. 
polyphenylene .sulfide resin CP PS resin) 

p o 1 y ca r b on a t e r es i n f P € resin } f po 1 y i m Ida re a i n ? and 
polypropylene resin . 
[0 0:3 41 

in the case of forming; the weight 15 with a aingie 
natal , tungsten (sp < gr , 19 ,24), l ead. (op., gtu 1 i . 3:4 ) f . 



nS : a. k el ( s p. , gr * B ,85) f x to n ( a p * g r v 7 , 86] ^ a 1 urn in am 
■jap., gr * 2,70} / or stainless steel ia used, for example > 
On the other 'fea-nd, in th.e case. of forcing the weight 
15 with a competition of a metal and a synthetic res in r 
a composition (mixture) of a metal (In the state of 
powder, .narrow slip, fiber and $o on) such as tuaas texw 
lead^ nickel; iron, aluminum, or stainless steel, and 
a synthetic resin such as 

act y lohi tr i i e-Mtadieiie - -is tyrene resin (ABB re s in ) , 
p o 1 y feu t v 1 e n e tie r e p h t h a 1 a t e r e s i n { :P BT r e s i n ) P . 
polypherlylene sulfide resin (PPS resin) 

polycarbonate resin (PC resin) . 4 polyimide resin, and 
polypropylene resin is used ? for example, 
[00351 

The appropriate content of the metal fin powder, 
narrow slip, fiber and so on;} is ahont 20% to 7 01 by 
weight, For example f fine tungsten powder inay be added, 
and dispersed in ABS resin to make the weight 15 with 
the speci f ic gravity of about 3 , 1 
[0036] 

A base resin that iorxas the spacer 14 and a bast 
resin that forms the weight 15 may be the same or 
different. If the base resins of the spacer 14 and the 
weight IS arc the same, the spacer 14 and the weight 
IS are securely attached since they have approximate 



p. h v- s i e a. I prop e r t i e s , 
[0 037 1 

The spacer 14 is forcedly fitted to a through hole 
in the center of the weight 15, The weight 15 thereby 
integrally supports the spacer 14, 

[0 •0 3.8.1 

Forming a large part of the token 13 with the metal 
weight 15 allows giving weight t;o : the token 1.3 and 
protecting the core piece 11 and the spacer 14 f rcis 
external force such., as dropping impact . 
[0 03 9] 

The spacer 14 has a. circular,: bottoxued fitting 
part 16 in the center. The fitting part 16 has an 
annular groove 1" on i ts inxier periphery > The fitting 
part. 16 also has one or a plurality of air vent grooves 
1 8 { in t h I s ,e mb o d i m e n t , two gro o ve s p 1 a c e d o p p o & It e I, y ? 
as shown In Fig. 9} extending from the bottom to the 
top opening. 
[0040] 

The core piece 11 is forcibly fitted. Into the 
fitting part 16 of the token 13 as shown in Figs. 6 and 
7 „ 1 f the si r i n. the f i t ting part 1 6 i; s not su f f lei ently 
released at this point/ the compressed air remains in 
the fitting part 16/ causing the core piece 11 to be 
detached from the token 13 in the drop: test of the 



■assembled token „. To avoi d this , the air vent gr oove 
18 is formed on the iniier peripheral surface of the 
fitting part 16. 
ID 04 11 

When forcibly fitting is finished as shown in Figh 
10, the annular rib 8 of the core piece body S is fitted 
to the annular groove 17 of the fitting part 16, and 
the outer peripheral surface: of the:, core piece bady 5 
and the inner peripheral surface of the f itting part 
16 are in close contact by plane.. 1.x the spacer 14 la 
formed of mote' rigid, synthetic resin tha;n the- core piece 
body 5, an opening edge 10 (see Fig- .9) of the air vent 
groove 18: cuts into the annular rib 8 of the. core piece 
'body' S,- making the attachment of the core piece body 
5 and the token 13 (spacer 14) more secure, 
[0042 j 

As shown, in Fig. 10, the core piece body 5 is 
mounted in such a way that the bottom 12 comes to the 
front side, which is, the antenna coil 3 is close to 
the front, and. the surface of the bottom 1,2 does not 
protect,, from the surface of: the token 13, The antenna 
coil 3 is spaced from the metal weight 15 at a certain 
distance via the spacer 14 made; of the synthetic resirc 
[00431 

As described earlier, since the fitting part 16 



is formed in the center of the token 1 3 , the center 0-4 
of the token 13 arid the center 02 of the IC chip X 
correspond to each ether regardless of the direction 
of the IC chip (see Figs* 6 and. 7) > 
[00441 

Figs. XX to 13 are views to explain a. contact less 
cOiUia-.unic.at io-n. system information carrier according to 
a second eTtbodimen t of the present invent lent Fig* 11 
is a fragmentary sectional view of the central part of 
a weight. Fig . 12 is a sectional view showing the sta te 
■where a spacer is forcedly fitted to the weighty and 
Fig. 13 is a sectional view showing the state where a 
core piece is forcedly fitted inside the spacer. 
[0045] 

This enfoodimeht is different from the first 
embodiment in that one or a plurality of locking ribs 
2 0 "having semicircnlarg triangular;, or trapezoidal 
cross sectional shape (one rib with a semicircular 
sectional .shape in this embodiment) are ferried along 
the inner peripheral .surface of a through hole. 1 9 in 
the canter of the weight 15. Forming the locking rib 
20 allows the spacer 14 and the. weight 15. to te attached 
more securely since the locking rib 20 cots into : the 
outer peripteral part.of the spacer 14 made: of synthetic 
resin when the spacer 14 is forcibly fitted to the 



weight as shown in Fig. .13,. 

[0 0'4;6] 

Though the core piece 1.1 is forcibly fitted to 
the spacer 14 after the spacer 14 is forcibly fitted: 
to the weight 1 5 in the: first arid second embodiments, 
the spacer 14 may 'b& forcibly fitted, .to the weight IS 
after the core piece 11 is forcibly fitted to the space r 
,1* • 
[004 7] 

Figsl 14 and 15 are »ews to explain a contact less 
communication system information carrier according to: 
a third embodiment of the present invention. Fig. 14 
is a fragme iitany sectional view of the central part of 
a token., and Fig, 15 is a sectional view shewing the 
state where the core piece is forcedly fitted inside 
the token. 
[0048] 

This embodiment is differe:at from the first 
embodiment mainly in that the spacer 14 and the weight 
15 are integrated by an adhesive 21 such as epoxy 
adhesive or polyimide adhesive, this emfoo.ddmexrL., 

an adhesive receiver such, as annular groove may be 
formed on the outer periphery of the- spacer 14. 
10 04 9] 

Figs. 16 to 18 are views to explain a contact lose 



coM;Municai ion system information carrier according to 
a f ourth, erabodiment of the present invention < Fig > 16 
is a fragmentary sectional view of the central part of 
a. weight,; Fig. 17 is a sectional view afeoiwing: the state 
where a spacer is irvser tr-iro Ided to; the weight, and Fig, 
1.3 is a sectional vi:ew showing the state ^here a: core 
pi e c e : i a f or cediv f 1 1 1 ad i nsid e t h e e p a o e r > 
[ 0 0 50 ] 

■A first difference between this embodiment and 
the first embodiment i's that the. metal weight 15 having 
a given shape is placed in a molding die and the spacer 
14 made of a synthetic resin is insert-molded in a 
through-hole 19 (see Fig. 16) formed in the central part 
of the weight 15 (eee Fig. 11} < 

[0.0:51 ] 

& second difference is that the enter peripheral 
surface of the: core piece 11 does not have the annirtar 
rib 8 and the outer peripheral surface of the core 
piece 11 is in close contact with the inner peripheral 
surface of the spacer 14 or integrated therewith, by an. 
adhesion * 
[ 9:052 j 

Flea.. 19 to 21 are views to explain a eontaetless 
communication system inf ormati on carrier according to 
a fifth eiiibodiMent of the present invention. Fig. 19 



is a fragmentary sectional view of the central part of 
a weight,*. Fig, 2 0 is a sectional view showing the state 
where a spacer is inaie rt -molded to the weight/ and Fig, 
21 is a sectional view showing the state where a cere 
p ,1 e e e i s f or c e d 1 y f i t ted i n a.i d e t he span e r » 
[00531 

This embodiment is differ ant from the fourth 
embodiment in that one or a plurality of looking ribs 
20 having a convex/ s&mx circular, triangular^ or 
trapecoidal cross sectional shape and so on (one rife 
with a convex sectional shape in this embed in. en t } are 
formed along the inner peripheral surface of the 
through hole 19 of the weight IS . Forming the locking 
rife. 20 allows the spacer 14 and the weight IS to he 
attached more securely since the locking rib 20 cuts 
into the outer per iplverai part of the spacer 14 made 
of a symthetic resin when the spacer 14 is in sert -molded 
to the weight 15, as shown In Fig. 2 Do 

[0:0.5 4] 

Fig. 22 is a sectional view to explain contact less 
communication system information carrier according to 
the sixth embodiment of the present invention. It 
shows the state before a core p 1 e c e i s f o r c e dl y; t i 1 1 e d 
to a spacer . 
[ 0 055} 



Though the spacer 14 is insert-molded in the 
through hole: IB of the weight IS in this embodiment 
also-., a; retaining rib 22 which projects in the inward 
radial di rectioB is formed conti nuoual y or 
intermitteat ly in the circumf erential direction at the 
opening edge of the through hole 19 which is opposite 
to the side where the core piece 11 is inserted. 
[ DO 56 1 

By insert-moidi ng the spacer 14 with the weight 
15 having the retaining rib- 22, it is possible to surely 
prevent the spacer 14 from falling out of the weight 
15: when forcibly fitting the core piece 11 
i n a t a n h a n e a n s ly i n 3 i <i e t h e s pad e r 1 4 a s s h o. wn i n F i g * 
22, 

[0 057 ] 

Fig, 2 3 is a sectional view to explain, a 
contact less, com.imini.cat ioxi system inforMtion carrier 
according to a seventh smbodi^ent of the pxes.ent 
invention. It slows the state before a core piece is 
forcedly fitted to- a spacer, 

imm} 

This erifc;odim.ent. is different from the. sixth 
embodiment in that a. tapered portion 23 to gradually 
reduce the diameter in the insertion direction of the 
core piece 11 is formed instead of the retaining rib 



2 2 , 

By f orming the tapered, port ion 2 3 that gradual I y 
r e du e e s : t 1\ e d i a in e f a r i n t h e i n s a r t i o h d i r e c t i o h o f t h e 
core, piece 11 f it is possible to prevent tfee spacer 14 
from failing out. Further, it is possible to r^ore 
closely contact the outer peripheral surface of the 
spacer 14 to the tapered portion 23 of the weight 15 
by the suppress strength in the forcible fitting of the 
core, piece 11 . ' 

[0 05:3] 

Pig. 2 4 is & block diagram shoeing data 
transmission system among a con tact less communica t ion 
system in,f o-rmatiou carrier 31 according to the present 
irwention, a reader /writer 32, and a host computer 44 * 
Tie information carrier 31 includes the antenna coil 
3, a power generation circuit: 33 > ,a merlon y 34, a control 
circuit 35 and so on The reader /writer 32 includes 
an antenna coil 3 6 corresponding to the antenna coil 

3 of the Information carrier 31., a. transceiver /receiver 
31 * a controller 38 and so gtu These parts are 
c o n n a c fee d a s s ho w n 1 n t he f i gn r e , 

[00601 

Fig, 2 5 is a view shoeing the correspondence 
between the antenna coil 3 of the information carrier 
31 and the an tenna co il 3 6 of the reader / wr iter' 32 . The 



anteaiia. coil 36 Is wound around the side surface of a 
columnar ferrife core 39 having the substantially the 
same under sarface size as the outer shape of the 
antenna, coil a,. The axis of the .ferr.it a core 3 9 is 
perpendicular to the plane, of the: ant enna no 11 3, and 
the under surface of the ferrite core 3 9 is in close 
pT.QK iia.lt y to the antenna coil 3u, 
[0051] 

A token 13 attached to the reader/writer 32 is 
positioned. hy a guide means (not shown) in :suoh a way: 
that the center of the token 1:3 (the center of the 
antenna coil 3} corresponds to the center of the under 
surface of the farr it e core 3 "9 «. Thus >f the antenna ceil 
3 and the antenna coil 3 6 are e i ec tromagne 1 1 ca 1 iy 
coupled to allow data transmission, regardless of the 
direction of the token 13 (antenna coil 3} on the plane , 
[0 062] 

Though the spacer .14 is more rigid than the core 
piece foody & in. the she ye embodiments, it is possible 
to use super engineering plastic such, as polypheny i ene 
sulf ide resin (PPS resin) or pel yeth er.rmi.de r esin (BE I 
reain) for the core piece body By and use ABS resin for 
the spacer 14 so that the core piece: body S is more rigid 
than the spacer 14, 
[0 06 3] 



This allows protecting the IC chip 1 to avoid chip 
out or circuit break down of the IC chip in spite of 
stress applied to the core piece, body 5 when fit tic g 
the core piece. 11 to the fitting tart .16 of the spacer 
.14 or during esc after the fitting, 
[0064] 

Although the annular rib 8 is formed in. the. core 
piece, body 5 and the annular .groove' I? is formed in. the. 
.spacer 14 in the above embodiments, the annular groove 
17 may be f ormed in the core pi ece: body § and the annular 
rib 8 may be f ormed in the spacer 14 . 
[0065] 

T.he fitting part 1:6 which is a bottomed recess 
is formed in the spacer 14 In. the above embodiments; 
however, the fitting part may be a through hole 
penetrating froze the top surface to the under surface 
of the spacer, 
[006,61 

Though the air vent groove 18 is formed in the 
spacer 1,4 in the above embodiments., the air bent groove 
may be formed in the core pie:ce body 5. 
[00671 

The contact I ess communication system information 
carrier of this invention, is not limited to the 
application to the token as des crimed., in the- above 



embodiments It allows attachment to a small aria 
where the attachment has been impossible, such as card; 
DMA chip, test tube, case for storing test obi ects such 
as inspection piece, connector, frame and case of 
electronic card of PC card $peo i f 1 c at .i on * Compact 
Flash® specification and so on., point of pen-shaped 
pointing device, junction connecter of LAN cable and 
optical cable., >tev of automobile and so on f and bodies 
and cases of optical disk, magnetic disk and tape 
medium . 

[DO. S3] 

t E f fe c t o f t he I o y en 1 1 o n | 

In the first embodiment, the IC chip with the 

a ntenna eel I 1 nt eg r a; 1 iy f armed t h e r e - w i t h 1 s mounted 

inside the recess of the core piece body, thereby 

protecting the surface where the coil, is formed and 

making an easily handiad sire to allow supply in bags 

or by parts feeder. It is thereby possible to provide 

a co n t a c t ie a s commhni c a t i on s y a t ern in f orma t i on 

carrier which Is high in ban disability and yield but 

1 a w i n cost. 

[00 69] 

Even if the type^ shape, specification.^ and so 
on of the information, carrier are different , making a 
certain shape of an attachment part (mount ing part } to 



the core piece allows common use of a core piece to 
reduce costs , 

[0 07 0:] 

Since parts are assembled by fitting only or .fey 
fitting and insert -mo id i ng > the. manufacture is easier 
and ; the production efficierroy is higher than 
eomran t i en a 1 ones, 

[0 07 1] 

Further the metal weight allows increasing the 
w e i g.h,t of the c ow.un i c a t .1 on. sys t em i n £ oris a t i o a 
carrier. Sinee the antenna coil and the metal weight, 
are- separated from each other via the spacer it 
eliminates a negative effect of the weight an the 
coTiirraxnicat ion and increases the selection of a met al 
to form the weight. 
[ 0 0 7 2;]; 

In the second entbodimeBt, since the fitting part 
of the spacer comprises a bottomed recess or a through 
hole, and the core piece body ie forcibly fitted into 
the fitting part, the both parts are closely cent acred, 
by. plane-, and thereby the second embodiment aX lows. more 
secure attachment of the core piece body and the spacer , 
[0073] 

Tn the third embodiment:, since the outer 
peripheral surface of the core pi ec a body has an annular 



convex portion or; an annular, groove ? the inner 
peripheral surface of the fitting part of the spacer 
has an annular groove or an annular convex port ion, amd 
the annular convex portion and the annular groove are 
fitted to each other, the third embodiment allows more 
secure at tachment of the core piece body and the spacer . 
[0074] 

In. the fourth embodiments since: the fitting part 
of the spacer comprises, a bottomed recess, and the: inner 
peripheral surface of the fitting part or the outer 
peripheral surface of the core piece body has; the air 
vent groove.:, the fourth embodiment allows, releasing the 
air when fitting the core piece to the .fitting part of 
the spacer, thus fitting the core piece more reliably, 
j 0 07 5 J 

In the fifth embodiment , since the spacer made 
of a synthetic resin, which is relatively soft, la 
forcibly f itted into the through hole of the weight, made 
of me/tall, which is solids the fifth embodim,e.nt allows 
more reliable retention of the spacer by the weight. 
[0 07 6] 

In the sx5cth and eighth embodiment, since: the 
locking rib formed, inside the through hole: of the weight 
cuts into the outer peripheral surface of the spacer, 
the sixth embodiment allows secure attachment of the 



weight and the locking rib. 
[0 07 7j 

In the seventh emfoodiment , since the spacer is 
insert -molded Into the through hole of the weight, the: 
seventh embodiment allows treating the weight and the 
spacer as one p,art 7 thereby simplifying assemfely of the 
cent a o ti e s s c ommun i c a t i o n s y-s.t ma. 1 n f q.rma tic n c a r r:l er > 

[Brief Description Of the Drawings j 
[Fig. 1] 

An enlarged perspective view of an 1C chip for 
a con tactless comiunn i cation system. in format ion 
carrier according to a first embodiment of the present 
invention , 

[Fig, .2] 

A plan view of a core piece body. 
[Fig. 3] 

A partly sectional front view of the core piece 

body , 
[Fig., 4 3 

A plan view of a- core piece. 
I Fig:, SJ 

&. partly sec felon a. 1 front view of the core niece. 
[Fig, 61 

A plan vie*? showing the s tate bef ore the core piece 
is attached to a token* 



[Fig; 7] 

Apian view showing the state after the core piece 
is attached to the token. 
[Fig, 8 j 

A. fragmentary enlarged sectional view of the 
token .before, at fca ckBent * 
[Finn 91 

A fragmentary enlarged, plan view of the token 
b e t o r e a 1 1 a c rim e n t > 
[Fig, 10] 

An enlarged sectional view along line of Fig. 

7h 

[Fig. 1.1 } 

A fragmentary sectional view of the central part 
of a weight used Ir a contact less comment cat ion system 
information carrier according to a second embodiment 
of. the present invention. 
[Fig. 12 j 

n septional view showing the state, where a spacer 
is iorcecilf fitted: to the weight. 
[Fig. 13] 

A sectional v lew showing the state where a core 
piece is forcedly fitted inside the spacer. 
[Fig. 14] 

A fragmentary sectional view of the central part 



of a token used in a cent act! ess communication system 
inf ormation, carrier according to a third embodiment o.f 
t h e p r ese n t i n v en tioh . 
[Fig. 15] 

A sectional ^iew showing the state where a core 
p i. e.ce i s f o. r o a d i y f 1 ttad i n s ; i d e t h e t o k en. + 
[fig. 16] 

A fragmentary sectional view of. the central part 
of a weight -used in a con. tac tie as communication system 
information carrier according to a fourth esvfepdi merit 
of the present Invention, 
[Fig, 17] 

A sectional vie^ showing the' state, where a spacer 
is. insert -molded, to the weight. 
[Fig, IS] 

A sectional. View showing, the state where a core 
piece is forcedly fitted inside the spacer. 
[Fig. 19] 

it fragmentary sectional view of the central part 
of. a, weight used in a con tact less communication system, 
information carrier according to a fifth e^ltoodiraent of 
t h e pre s e n,t 1 n v e n t ion. 
[Fig.. 201 

A sectional view showing the ;state where a spacer 
i a i n e e r t -mo 1 dad to the we 1 g h t . 



[Fig., 21] 

A sectional view showing the state where a core 
piece is forcedly fitted inside the spacer, 
[Fig. 2:21 

A sectional view showing the state before a core 
piece is io-reedl y .fitted to a spacer in a. cent ac tie as 
c Q-mxii U n i c a t i on system i n f o r ma t i o n c a r r 1 e r a ccor d i n g t o 
a sixth- embodiment/ of the present invention . 
[Fig, 23] 

A sectional view- showing ; the, state bef ore a core 
piece is forcedly, fitted to a. spacer in a contaet 1 ess 
comun i : c a t i on ay s t em i n form a t. i o n e a. r r 1. e r a ceo r d 1 n g t o 
a seventh embodiment of the present invention, 
(Fig, 24] 

A block diagram showing data transmission Syst'em. 
among a contact 1 as s co.mmn.ni cat i on s y s t em i n for ma tie n 
carrier according to the present invention^ a 
reader/ writer ^ and a host computer. 
[Fig. 25] 

& view showing the corre sportier ce between an, 
antenna coil o f a contactiesa oommuricaticm system, 
information carrier and an antenna, coil of a 
r e a d. e r / wr i t e r « 
[Fig. 261 

Sectional views to explain a coin IC tag which 



has been conventionally proposed . 
[ Desc r i p t i o n ox Re £ ax en c a Nime r a X s ] 
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L Maine of Doc urn e n 1 3 Ab s t r a ct 
I Pr-ofa 1 em] 

To provide a contact les s comxriun.i/ca t ion ays t ein 
information, carrier with superior hand! eaDii ity and 
high yield* 
iSoiying. Means] 

It char aetsri zed by that the cpnt a-ctl.es s 
coBBunicat ion systeir- information carrier comprises a 
core piece II in which an IC chip I with an. antenna coil 
3 integrally formed on one surface is fitted ineide a 
recess 6 of a core: piece body 5, a non-metal spacer 14 
in which the core piece 11 is fitted to a fitting part 
16 located in a center of the spacer 14 to retain the 
core piece 11, and a metal weight 15 which is placed 
and coupled so as to surround an outer periphery of the 
spacer 14, wherein the antenna coil 3 and the metal 
weight 1.4 are separated from each other via the space r 
14 

[Selected Drawing] Fig. 10 



